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Indian Standard 

SPECIFICATION FOR 
GRAVEF FOR USE AS PACK IN 
TUBEWEEES 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Insti¬ 
tution on 22 May 1967, after the draft finalized by the Pumps Sec¬ 
tional Committee had been approved by the Mechanical Engineering 
Division Council. 

0.2 Filtration and percolation of water in tubewells is achieved by various 
means, such as strainers, slotted pipes, gravel pack, etc. This standard 
has been prepared with a view to laying down the requirements for gravel 
pack for use in tubewells for water supply. 

0.3 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express¬ 
ing the result of a test, shall be rounded off in accordance with IS : 2-1960*. 
The number of significant places retained in the rounded off value should 
be the same as that of the specified value in this standard. 


1. SCOPE 

1.1 This standard lays down the requirements for gravel for use as pack 
material in tubewells for water supply. 

2. PHYSICAL CHARACTERISTICS 

2.1 The gravel selected for packing tubewells shall consist of hard quartz 
(about 96 percent Si02) or other suitable material, with an average specific 
gravity of not less than 2.5. Not more than 10 percent by weight of the 
material shall have a specific gravity of less than 2.25. The gravel shall 
contain not more than two percent by weight of thin flat or elongated 
pieces. In the case of such pieces, the larger dimensions shall not be more 
than 3 times the smallest dimensions. The quartz shall be of sub-rounded 
to rounded grains with minimum angular features. 

*Rules lor rounding off numerical values (revised). 
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2.2 The gravel for use as pack shall be free from impurities, such as shale, 
mica, felspar, clay, sand, dirt, loam, haematite and organic materials. 

3. POROSITY 

3.1 The porosity of the gravel when laid as a pack shall not be less than 
25 percent. 

4. GRAVEL SIZES 


4.1 The gravel conforming to this standard shall be of the following grades: 


SI 

Grade 

Pack 

Particle Size 


IS Sieves 

No. 



Range 


(see IS:460-1962*) 




mm 


mm 

1 

A 

Fine gravel 

Over 2.0 to 

3.35 

2.0, 3.35 

2 

B 

Fine gravel 

Over 3.35 to 

4.75 

3.35, 4.75 

3 

C 

Medium gravel 

Over 4.75 to 

6.3 

4.75, 6.3 

4 

D 

Medium gravel 

Over 6.3 to 

8.0 

6.3, 8.0 

5 

E 

Coarse gravel 

Over 8.0 to 

12.5 

8.0, 12.5 


For determination of the particle size the corresponding sieves, 
selected from IS: 460-1962*, shall be used. 


4.2 Particle Size Distribution — The particle size distribution of 
gravel shall be determined by screening through standard sieves in accord¬ 
ance with 1S:460-1962*. The percentage distribution of the sizes shall 
be determined from a graph in which the percentage of material passing 
through each sieve is plotted against the standard aperture of that sieve. 
Any size, say D 20 , will thus indicate that the cumulative weight of all the 
grains smaller than this size is 20 percent of the total weight of the test 
sample. 

The uniformity coefficient of the gravel, that is, the ratio of its D 2 o 
to Dio sizes shall not exceed 2. A material with uniformity coefficient 
less than 2 shall be classified as uniform and if greater than 2 it shall be 
taken as non-uniform. 

The limiting sizes given in 4.1 are the minima and maxima, and the 
stacks containing smaller or bigger sizes as shown by sieve analysis shall 
be rejected. 

5. HARDNESS 

5.1 The gravel shall have a hardness of not less than 5 in Moh's scale. 

6. PACK AQUIFER RATIO 

6.1 The pack aquifer ratio ( P/A ratio) is defined as the ratio of50 
percent size ( D 30 ) of the gravel pack to the 50 percent size of the 
aquifer. The size of gravel when used as pack in tubewells shall be 

* Specification for test sieves (revised). 
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decided in accordance with the size of the aquifer material proposed to 
be tapped. The gravel size shall be limited as below: 

a) Uniform aquifer with uniform gravel pack. 

Pack aquifer ratio — 9 to 12.5 

b) Non-uniform aquifer with uniform gravel pack. 

Pack aquifer ratio — 11 to 15.5 

The thickness of gravel pack shall be limited to 13 to 18 cm. 

However, artificial gravel pack may not be necessary if the effective 
size ( Dio ) of the aquifer is greater than 0.3 mm and its uniformity 
coefficient is greater than 5. 

7. SAMPLING 

7.1 The method of drawing, reducing and packing the samples as given 
in clauses 5, 6 and 7 respectively of IS : 1811-1961* shall be followed. 
Each sample shall be not less than ten litres. 

7.1.1 The gross sample selected from each sub-lot shall be individually 
tested for physical characteristics, porosity, particle size distribution and 
hardness. 

7.2 Criteria for Conformity — The consignment is declared in confor¬ 
mity to the requirements of this standard if the following conditions as 
applicable are satisfied: 

a) In case the maximum limit for a requirement is specified, the value 
of the expression A' +0.5 R is less than or equal to the value speci¬ 
fied. 

b) In case the minimum limit for a requirement is specified the value 
of expression .Y—0.5 R is greater than or is equal to the value speci¬ 
fied. 

NOTE 1 — The average X is the sum of the test results divided bv the number 
of tests. 

NOTE 2 — The range R is the difference between the maximum and minimum 
of the test results. 

8. PACKING 

8.1 The gravel shall be supplied in quantities to be mutually agreed to 
between the supplier and the purchaser. 


*Methods of sampling foundry sands. 
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